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(54) TRANSMISSION MECHANISM

(57) A transmission mechanism including: a first gear
(18) coaxially fixed to a rotational shaft (17) having a hol-
low shape, a second gear (20) and a third gear (21), the
second gear and the third gear being rotatably and co-
axially disposed on an outer periphery of the rotational
shaft such that the second gear and the third gear are
opposed to each other; a gear select clutch (50) disposed
between the second gear and the third gear, and config-
ured to select one of a state in which the second gear
and the first gear are coupled and the third gear and the
first gear are decoupled, and a state in which the third
gear and the first gear are coupled and the second gear
and the first gear are decoupled; and a clutch operation
unit (51) configured to couple an operation shaft (40) dis-
posed in a hollow part of the rotational shaft to the gear
select clutch to operate the gear select clutch by advanc-
ing and retreating the operation shaft in an axial direction.
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Description

Technical Field

[0001] The present invention relates to a transmission
mechanism which is mounted in a vehicle or the like.

Background Art

[0002] For example, technology of PTL 1 is known as
a transmission mechanism that transmits a rotational
force, which has been transmitted from a driving source
to an input shaft, to an output shaft by selecting one of a
pair of gears.
[0003] In the transmission mechanism of PTL 1, a pair
of gears is rotatably and coaxially disposed on an outer
periphery of the output shaft, and a coupling sleeve for
coupling the pair of gears to the output shaft is disposed.
In addition, by performing a gear change operation for
coupling the coupling sleeve to one of the paired gears,
the rotational force, which has been transmitted to the
input shaft, is transmitted to the output shaft via the one
of the paired gears.

Citation List

Patent Literature

[0004] PTL 1: JP H7-9859 A

Summary of Invention

Technical Problem

[0005] In the meantime, in the transmission mecha-
nism of PTL 1, a lever mechanism, which couples the
coupling sleeve to one of the paired gears is disposed
on the outside of the coupling sleeve. Thus, a space in
which the lever mechanism operates has to be provided
around the coupling sleeve, resulting in an increase in
size of the transmission mechanism.
[0006] Accordingly, if the transmission mechanism of
PTL 1 is used as a transmission mechanism for a vehicle,
there is a problem in the aspect of in-vehicle mountability.
[0007] Thus, the object of the present invention is to
provide a transmission mechanism which can achieve
reduction in size.

Solution to Problem

[0008] According to an aspect of the present invention,
there is provided a transmission mechanism including: a
first gear coazially fixed to a rotational shaft having a
hollow shape, a second gear and a third gear, the second
gear and the third gear being rotatably and coaxially dis-
posed on an outer periphery of the rotational shaft such
that the second gear and the third gear are opposed to
each other; a gear select clutch disposed between the

second gear and the third gear, and configured to select
one of a state in which the second gear and the first gear
are coupled and the third gear and the first gear are de-
coupled, and a state in which the third gear and the first
gear are coupled and the second gear and the first gear
are decoupled; and a clutch operation unit configured to
couple an operation shaft disposed in a hollow part of
the rotational shaft to the gear select clutch to operate
the gear select clutch by advancing and retreating the
operation shaft in an axial direction.

Advantageous Effects of Invention

[0009] According to the transmission mechanism of
one embodiment of the present invention, the gear select
clutch is disposed between the second gear and third
gear, and the clutch operation unit that operates the gear
select clutch includes the operation shaft which is dis-
posed in the rotational shaft. Since a mechanism which
controls a gear change does not exist on the outside of
the rotational shaft, second gear and third gear, a small-
sized, compact transmission mechanism can be ob-
tained.

Brief Description of Drawings

[0010]

FIG. 1 is a view schematically illustrating a vehicle
according to the present invention;
FIG. 2 is a view schematically illustrating a front unit
which is mounted in the vehicle according to the in-
vention;
FIG. 3 is a view schematically illustrating an internal
configuration of a transmission which constitutes the
front unit according to the invention;
FIG. 4 is a skeleton diagram illustrating a portion of
a rotary element train according to the invention;
FIG. 5 is a view taken along arrows A-A in FIG. 3,
illustrating a transmission mechanism according to
the invention;
FIG. 6 is a view taken along arrows B-B in FIG. 5;
FIG. 7 is a view illustrating a concrete structure of
an encircled part C in FIG. 6;
FIG. 8 is a view taken along arrows E-E in FIG. 6, in
which illustration of a guide-side spline is omitted;
FIG. 9 is a view illustrating gear-side dog teeth of a
second gear; and
FIG. 10 is a view illustrating gear-side dog teeth of
a third gear.

Description of Embodiments

[0011] Next, with reference to the accompanying draw-
ings, a first embodiment according to the present inven-
tion will be described. In the following description of the
drawings, the same or similar reference signs are as-
signed to the same or similar composing elements. How-
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ever, it should be noted that the drawings are schematic
and relations between thicknesses and planar dimen-
sions, ratios among thicknesses of respective layers, and
the like are different from actual ones. Therefore, specific
thicknesses and dimensions should be determined in
consideration of the following description. It should also
be noted that the drawings include portions having dif-
ferent dimensional relationships and ratios from each
other.
[0012] In addition, the first embodiment, which will be
described below, indicate devices and methods to em-
body the technical idea of the present invention, and the
technical idea of the present invention does not limit the
materials, shapes, structures, arrangements, and the like
of the constituent components to those described below.
The technical idea of the present invention can be sub-
jected to a variety of alterations within the technical scope
prescribed by the claims.

[Vehicle of first embodiment]

[0013] FIG. 1 schematically illustrates a vehicle 1 ac-
cording to the present invention. A double-headed arrow
F-B in FIG. 1 indicates a front-and-rear direction of the
vehicle 1, and a double-headed arrow L-R indicates a
left-and-right direction of the vehicle 1.
[0014] The vehicle 1 is a hybrid vehicle which includes
a front unit 3 that drives front wheels (a left front wheel
2FL and a right front wheel 2FR), and which is equipped
with driving forces of an engine and motor generators.
[0015] The front unit 3, as illustrated in FIG. 2, includes
a first motor generator MG1 which operates as an electric
motor and a generator; a second motor generator MG2
which similarly operates as an electric motor and a gen-
erator; an engine 4; a transmission 5 to which the first
and second motor generators MG1 and MG2 and the
engine 4 are coupled; and a differential 6 which is driven
by an output of the transmission 5. Axles 7, which extend
from the differential 6 in the left and right directions of the
vehicle 1, are coupled to the left front wheel 2FL and right
front wheel 2FR.

[Internal configuration of the transmission of the first em-
bodiment]

[0016] FIG. 3 illustrates an internal configuration of the
transmission 5. In a transmission case 8, a rotary element
train 9 is disposed. The rotary element train 9 is coupled
to the first and second motor generators MG1 and MG2,
engine 4 and differential 6.
[0017] The rotary element train 9 includes a first rotary
element 10 which is coupled to the first motor generator
MG1 via a rotational shaft 10a; a second rotary element
11 which is coupled to the differential 6 via a rotational
shaft 11a; a third rotary element 12 which is coupled to
the engine 4 via a rotational shaft 12a; and a fourth rotary
element 13 which is coupled to the second motor gener-
ator MG2 via a rotational shaft 13a. In addition, in the

rotary element train 9, the first rotary element 10 and
second rotary element 11 are coupled with each other
via a fifth rotary element 14, the third rotary element 12
and fourth rotary element 13 are coupled with each other
via a sixth rotary element 15, and the second rotary ele-
ment 11 and third rotary element 12 are coupled with
each other via a transmission mechanism 16.
[0018] Here, FIG. 3 illustrates, from a lateral side, the
rotary element train 9 which is disposed in the transmis-
sion 5. The transmission mechanism 16 is disposed at
the lowermost part, and the second rotary element 11 is
disposed at a higher position than the transmission
mechanism 16. In addition, a lubricating oil 52 is filled in
the transmission case 8, up to such a level that the rota-
tional shaft 40 of the transmission mechanism 16 is im-
mersed. Note that reference sign L in FIG. 3 denotes an
oil level of the lubricating oil 52.
[0019] Besides, a baffle plate 46 is disposed in a man-
ner to surround a lower-side region of the transmission
mechanism 16.

[Transmission mechanism of the first embodiment]

[0020] As illustrated in FIG. 4, in the transmission
mechanism 16, an input gear 18 is coaxially fixed to an
outer periphery on one end side of an input shaft 17. The
input gear 18 is meshed with a rotary element output gear
19 of the second rotary element 11.
[0021] In addition, a first output gear 20 is coaxially
disposed on the outer periphery on the other end side of
the input shaft 17, such that the first output gear 20 is
rotatable relative to the input shaft 17. A second output
gear 21, which has a greater gear diameter than the first
output gear 20, is disposed on the outer periphery of the
input shaft 17 between the first output gear 20 and input
gear 18, such that the second output gear 21 is rotatable
relative to the input shaft 17.
[0022] A first input gear 22 of the third rotary element
12 is meshed with the first output gear 20 of the trans-
mission mechanism 16, and a second input gear 23 of
the third rotary element 12 is meshed with the second
output gear 21.
[0023] Further, the transmission mechanism 16 in-
cludes a gear select clutch 50, and a clutch operation
unit 51 which operates the gear select clutch. The gear
select clutch 50 selects a first gear change by which the
first output gear 20 and input gear 18 are set in a coupled
state, a second gear change by which the second output
gear 21 and input gear 18 are set in a coupled state, or
a neutral state in which each of the first output gear 20
and second output gear 21 is decoupled from the input
gear 18.
[0024] Next, referring to FIG. 5 to FIG. 10, a concrete
configuration of the transmission mechanism 16 will be
described in detail.
[0025] As illustrated in FIG. 5, one end in an axis P
direction of the input shaft 17 having a hollow cylindrical
shape is rotatably supported on a case inner wall 8a via
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a radial bearing 25, and the other end in the axis P di-
rection of the input shaft 17 is rotatably supported on a
case inner wall 8b via a radial bearing 26.
[0026] As illustrated in FIG. 5 and FIG. 6, a disk-shaped
guide portion 27, which projects radially outward, is
formed on an outer periphery of an axially central portion
of the input shaft 17.
[0027] A shaft slide gap portion 28 is formed in the
guide portion 27 in a manner to penetrate up to the outer
periphery in a direction perpendicular to the axis P direc-
tion. In the shaft slide gap portion 28, a pair of slide sur-
faces 28a and 28b are formed which are parallel to each
other along the axis P and are continuous up to both end
faces in the axis P direction of the guide portion 27.
[0028] Guide-side splines 29 with spline teeth 29a ex-
tending in the axis P direction are formed on an outer
periphery of the guide portion 27.
[0029] Inner spline teeth 31 of an annular clutch sleeve
30 are meshed with the guide-side splines 29 of the guide
portion 27.
[0030] As illustrated in FIG. 7 and FIG. 8, clutch-side
splines 31 including spline teeth 31a, which are meshed
with the spline teeth 29a of the guide-side splines 29,
and clutch-side dog teeth 32 and 33 on both end portions
in the axis P direction of each spline tooth 31a, are formed
on the inner periphery of the clutch sleeve 30.
[0031] As illustrated in FIG. 7, the clutch-side dog tooth
32, 33 is a tooth having a less width than the width of the
shape of the spline tooth 31a of the clutch-side spline 31,
and is designed to have a planar distal end. In addition,
a gear-side dog tooth has the same shape.
[0032] As illustrated in FIG. 5, the input gear 18 is fixed
to the outer periphery on the one-end side (radial bearing
25 side) in the axis P direction of the input shaft 17.
[0033] The first output gear 20, as illustrated in FIG. 5,
is disposed to be rotatable relative to the outer periphery
of the input shaft 17, in a state in which the first output
gear 20 is put in contact with a spacer 34, which is in
contact with an inner ring of the radial bearing 26, and is
put in contact with one end face in the axis P direction of
the guide portion 27 of the input shaft 17.
[0034] A first receiving recess portion 35 is formed by
reducing the wall thickness of that surface side of the first
output gear 20, which is opposed to the guide portion 27
and clutch sleeve 30. Portions of the guide portion 27
and clutch sleeve 30 enter the first receiving recess por-
tion 35.
[0035] Gear-side dog teeth 36, which are engaged with
the clutch-side dog teeth 32 of the clutch sleeve 30, are
formed in the inside of the first receiving recess portion
35 (see FIG. 9).
[0036] The second output gear 21 is disposed to be
rotatable relative to the outer periphery of the input shaft
17, in a state in which the second output gear 21 is put
in contact with that surface of the input gear 18 fixed on
the one end side in the axis P direction of the input shaft,
which faces the guide portion 27, and the other end face
in the axis P direction of the guide portion 27 of the input

shaft 17.
[0037] A second receiving recess portion 37 is formed
by also reducing the wall thickness of that surface side
of the second output gear 21, which is opposed to the
guide portion 27 and clutch sleeve 30. Portions of the
guide portion 27 and clutch sleeve 30 enter the second
receiving recess portion 37.
[0038] Gear-side dog teeth 38, which are engaged with
the clutch-side dog teeth 33 of the clutch sleeve 30, are
formed in the inside of the second receiving recess por-
tion 37 (see FIG. 10).
[0039] In addition, as illustrated in FIG. 5, an operation
shaft 40 is coaxially inserted in the hollow-cylindrical input
shaft 17.
[0040] An oil conduit 53 is formed within the operation
shaft 40 along the axis P from one end portion on the
side of the radial bearing 25, which supports the input
shaft 17, to the other end portion side.
[0041] As illustrated in FIG. 5 and FIG. 6, a sleeve cou-
pling shaft 41 is coupled to the operation shaft 40. The
sleeve coupling shaft 41 penetrates the operation shaft
40 in a direction perpendicular to the axis P and passes
through the shaft slide gap portion 28, and the clutch
sleeve 30 is fixed to both ends of the sleeve coupling
shaft 41.
[0042] An oil channel 54 for passing the lubricating oil
52 into the oil conduit 53 from the outside is attached to
one end portion of the operation shaft 40 on the radial
bearing 25 side, and oil ports 55 for supplying the lubri-
cating oil 52, which has flown in the oil conduit 53, to the
outside of the operation shaft 40 are formed at a plurality
of positions along the axis P.
[0043] In addition, the baffle plate 46 is disposed in a
manner to surround lower-side regions of the second out-
put gear 21 and input gear 18 of the transmission mech-
anism 16.
[0044] On the other hand, if a gear change control sig-
nal is input from a gear change control device (not illus-
trated), rotation in an R1 direction or rotation in an R2
direction is transmitted to a rotary member 44 via a gear
change transmitting mechanism (not illustrated).
[0045] A thrust conversion member 45, which is rotat-
ably engaged in a circumferential groove 42 of a thrust
movement member 43, is coupled to the rotary member
44.
[0046] Then, if the rotary member 44 rotates in the R1
direction, the thrust movement member 43 moves in a
first gear change direction D1. If the rotary member 44
rotates in the R2 direction, the thrust movement member
43 moves in a second gear change direction D2.
[0047] Here, the gear select clutch 50 illustrated in FIG.
4 includes the gear-side dog teeth 36 disposed in the first
receiving recess portion 35 of the first output gear 20;
the gear-side dog teeth 38 disposed in the second re-
ceiving recess portion 37 of the second output gear 21;
the guide portion 27 of the input shaft 17; the clutch sleeve
30 which is supported by the guide portion 27 and slides
in the axis P direction; and the clutch-side dog teeth 32
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and 33 which are provided on the clutch sleeve 30 and
are meshed with either the gear-side dog teeth 36 or
gear-side dog teeth 38.
[0048] In addition, the clutch operation unit 51 illustrat-
ed in FIG. 4 includes the operation shaft 40, sleeve cou-
pling shaft 41, thrust movement member 43, rotary mem-
ber 44 and thrust conversion member 45.
[0049] Besides, a rotational shaft described in the
claims corresponds to the input shaft 17, a first gear de-
scribed in the claims corresponds to the input gear 18, a
second gear described in the claims corresponds to the
first output gear 20, and a third gear described in the
claims corresponds to the second output gear.

[Operation of the transmission mechanism of the first em-
bodiment]

[0050] Next, referring to FIG. 5, a description will be
given of an operation of the transmission mechanism 16
at a time when a control signal of a gear change operation
(first gear change or second gear change) was input from
the gear change control device.
[0051] If the control signal for the first gear change is
input from the gear change control device, a rotational
force in the R1 direction from a neutral position N is trans-
mitted to the rotary member 44 via the gear change trans-
mitting mechanism. If the rotary member 44 rotates in
the R1 direction from the neutral position N, the thrust
conversion member 45, to which the rotation was trans-
mitted from the rotary member 44, moves the thrust
movement member 43 in the first gear change direction
D1.
[0052] If the thrust movement member 43 moves in the
first gear change direction D1, the operation shaft 40,
which is fixed to the thrust movement member 43, also
moves in the same direction (the left direction in FIG. 5)
along the axis P direction.
[0053] If the operation shaft 40 moves in the first gear
change direction D1, the sleeve coupling shaft 41, which
is coupled to the operation shaft 40, moves toward the
first output gear 20 while sliding on the pair of slide sur-
faces 28a and 28b of the shaft slide gap portion 28.
[0054] With the sleeve coupling shaft 41 moving to-
ward the first output gear 20, the clutch sleeve 30, which
is fixed to the sleeve coupling shaft 41, also moves toward
the first output gear 20.
[0055] At this time, since the clutch-side splines 31,
which are formed on the inner periphery of the clutch
sleeve 30, are meshed with the guide-side splines 29 of
the guide portion 27 which is formed integral with the
input shaft 17, the clutch sleeve 30 moves toward the
first output gear 20 while being guided by the guide-side
splines 29.
[0056] Then, the clutch-side dog teeth 32 formed at
distal ends of the clutch-side splines 31 of the clutch
sleeve 30 are meshed with the gear-side dog teeth 36 of
the first output gear 20. Thereby, the first output gear 20
and input gear 18 enter the coupled state via the gear-

side dog teeth 36, the clutch-side dog teeth 32, the clutch-
side splines 31 of the clutch sleeve 30, the guide-side
splines 29 of the guide portion 27, and the input shaft 17.
Thus, the switching operation of the first gear change is
completed.
[0057] Next, if the control signal for switching to the
second gear change is input from the gear change control
device, a rotational force in the R2 direction is first trans-
mitted to the rotary member 44 via the gear change trans-
mitting mechanism, and the rotary member 44 rotates to
the neutral position N. If the rotary member 44 rotates to
the neutral position N, the thrust movement member 43
moves to the neutral position via the thrust conversion
member 45, the clutch sleeve 30 is separated from the
first output gear 20, and the gear-side dog teeth 36 of
the first output gear 20 and the clutch-side dog teeth 32
of the clutch sleeve 30 are disengaged.
[0058] Subsequently, the rotation in the R2 direction
from the neutral position N is transmitted to the rotary
member 44 via the gear change transmitting mechanism.
If the rotary member 44 rotates in the R2 direction from
the neutral position N, the thrust conversion member 45,
to which the rotation was transmitted from the rotary
member 44, moves the thrust movement member 43 in
the second gear change direction D2.
[0059] If the thrust movement member 43 moves in the
second gear change direction D2, the operation shaft 40,
which is fixed to the thrust movement member 43, also
moves in the same direction (the right direction in FIG.
5) along the axis P direction. In addition, the sleeve cou-
pling shaft 41, which is coupled to the operation shaft 40,
moves toward the second output gear 21 while sliding
on the pair of slide surfaces 28a and 28b of the shaft
slide gap portion 28.
[0060] With the sleeve coupling shaft 41 moving to-
ward the second output gear 21, the clutch sleeve 30,
which is fixed to the sleeve coupling shaft 41, also moves
toward the second output gear 21. In this case, too, the
clutch sleeve 30 moves toward the second output gear
21 while being guided by the guide-side splines 29.
[0061] Then, the clutch-side dog teeth 33 formed at
distal ends of the clutch-side splines 31 of the clutch
sleeve 30 are meshed with the gear-side dog teeth 38 of
the second output gear 21. Thereby, the second output
gear 21 and input gear 18 enter the coupled state via the
gear-side dog teeth 38, the clutch-side dog teeth 33, the
clutch-side splines 31 of the clutch sleeve 30, the guide-
side splines 29 of the guide portion 27, and the input shaft
17. Thus, the switching operation of the second gear
change is completed.
[0062] Here, in switching between the first gear change
and the second gear change of the transmission mech-
anism 16, by making substantially uniform the rotations
of the input shaft 17 and the first output gear 20 or second
output gear 21, it becomes possible to smoothly perform,
without the need for a synchronization mechanism, the
engagement between the clutch-side dog teeth 32 of the
clutch sleeve 30 and the gear-side dog teeth 36 of the
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first output gear 20, or the engagement between the
clutch-side dog teeth 33 of the clutch sleeve 30 and the
gear-side dog teeth 38 of the second output gear 21.

[Lubrication in the inside of the transmission of the first 
embodiment]

[0063] As illustrated in FIG. 3, with the second rotary
element 11, the input gear 18 of the transmission mech-
anism 16, the first output gear 20 and the second output
gear 21 being rotated by the rotation of the differential 6,
the oil level L of the lubricating oil 52 filled in the trans-
mission case 8 varies.
[0064] Here, by the baffle plate 46 that is disposed in
a manner to surround the lower regions of the second
output gear 21 and input gear 18, the transmission mech-
anism 16 can suppress the lubricating oil 52 around the
transmission mechanism 16, which is carried up by the
second output gear 21 and input gear 18. This makes it
easier for the lubricating oil 52 to flow toward the second
rotary element 11 side. Accordingly, the lubricating oil 52
is supplied to the second rotary element 11 side, and the
lubricating oil 52 that is supplied by the second rotary
element flows from the oil channel 54 into the oil conduit
53 via the transmission case 8.
[0065] In addition, as illustrated in FIG. 4 and FIG. 5,
the lubricating oil 52 in the transmission case 8, which
has been carried up by the respective gears such as the
transmission mechanism 16 and second rotary element
11, flows into the oil conduit 53 from the oil channel 54
which is attached to the end portion of the operation shaft
40 of the transmission mechanism 16. The lubricating oil
52, which has flowed into the oil conduit 53 of the oper-
ation shaft 40, flows out to the outside of the operation
shaft 40 from the oil ports 55 formed in the operation
shaft 40. Further, the lubricating oil 52, which has flowed
out to the outside of the operation shaft 40 from the oil
ports 55, flows radially by the rotation of the input shaft
17, and reaches each bearing, the slide portion between
the circumferential groove 42 of the thrust movement
member 43 and the thrust conversion member 45, the
clutch-side dog teeth 32 and 33 of the clutch sleeve 30,
the gear-side dog teeth 36 of the first output gear 20, and
the gear-side dog teeth 38 of the second output gear 21.

[Advantageous effects of the transmission mechanism 
of the first embodiment]

[0066] Next, the advantageous effects of the transmis-
sion mechanism 16 of the first embodiment will be de-
scribed.
[0067] The gear select clutch 50 is disposed between
the first output gear 20 and second output gear 21. The
clutch operation unit 51 is disposed in the input shaft 17,
and is advanced and retreated in the axis P direction.
Thereby, the gear select clutch 50 is operated. Since the
mechanism for controlling a gear change is not disposed
on the outside of the input shaft 17, first output gear 20

and second output gear 21, there can be provided the
transmission mechanism 16 which is small in size and
compact.
[0068] In addition, the transmission mechanism 16 is
formed such that portions of the guide portion 27 and
clutch sleeve 30 enter the first receiving recess portion
35 which is formed in the first output gear 20, and portions
of the guide portion 27 and clutch sleeve 30 also enter
the second receiving recess portion 37 which is formed
in the second output gear 21. Thus, the dimension in the
axis P direction is decreased, and there can be provided
the transmission mechanism 16 which is smaller in size.
[0069] Besides, the clutch-side splines 31, which are
formed on the inner periphery of the clutch sleeve 30,
are meshed with the guide-side splines 29 of the guide
portion 27 which are formed integral with the input shaft
17. The clutch sleeve 30 moves toward the first output
gear 20 or the second output gear 21 along the axis P
direction, while being guided by the guide-side splines
29. Thus, the clutch sleeve 30 can be smoothly moved
in the axis P direction.
[0070] Additionally, the clutch-side dog tooth 32, which
is engaged with the gear-side dog tooth 36 of the first
output gear 20, and the clutch-side dog tooth 33, which
is engaged with the gear-side dog tooth 38 of the second
output gear 21, are formed on both end portions of the
clutch-side spline 31 of the clutch sleeve 30, and the syn-
chronization device is not provided. Thus, the decrease
in the dimension in the axis P direction of the gear select
clutch 50 can be promoted, and the transmission mech-
anism 16 can be further reduced in size.
[0071] Additionally, the clutch operation unit 51 is con-
figured to include the operation shaft 40 forming a double-
pipe structure with the input shaft 17; the sleeve coupling
shaft 41 which couples the operation shaft 40 and clutch
sleeve 30; the thrust movement member 43 which moves
the operation shaft 40 in the axis P direction; the rotary
member 44; and the thrust conversion member 45. Thus,
a simple operation mechanism, which does not require
a large operation space, can be provided.

Reference Signs List

[0072]

1 Vehicle
2FL Left front wheel
2FR Right front wheel
2BL Left rear wheel
2BR Right rear wheel
3 Front unit
MG1 First motor generator
MG2 Second motor generator
4 Engine
5 Transmission
6 Differential
7 Axle
8 Transmission case

9 10 
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8a, 8b Case inner wall
9 Rotary element train
10a Rotational shaft
10 First rotary element
11a Rotational shaft
11 Second rotary element
12a Rotational shaft
12 Third rotary element
13a Rotational shaft
13 Fourth rotary element
14 Fifth rotary element
15 Sixth rotary element
16 Transmission mechanism
17 Input shaft
18 Input gear
19 Rotary element output gear
20 First output gear
21 Second output gear
22 First input gear
23 Second input gear
25 Radial bearing
26 Radial bearing
27 Guide portion
28 Shaft slide gap portion
28a, 28b Pair of slide surfaces
29a Spline teeth
29 Guide-side splines
30 Clutch sleeve
31a Spline teeth
31 Clutch-side splines
32, 33 Clutch-side dog teeth
34 Spacer
35 First receiving recess portion
36 Gear-side dog teeth
37 Second receiving recess portion
38 Gear-side dog teeth
40 Operation shaft
41 Sleeve coupling shaft
42 Circumferential groove
43 Thrust movement member
44 Rotary member
45 Thrust conversion member
46 Baffle plate
50 Gear select clutch
51 Clutch operation unit
52 Lubricating oil
53 Oil conduit
54 Oil channel
55 Oil ports

Claims

1. A transmission mechanism comprising:

a first gear cuaxially fixed to a rotational shaft
having a hollow shape, a second gear and a
third gear, the second gear and the third gear

being rotatably and coaxially disposed on an
outer periphery of the rotational shaft such that
the second gear and the third gear are opposed
to each other;
a gear select clutch disposed between the sec-
ond gear and the third gear, and configured to
select one of a state in which the second gear
and the first gear are coupled and the third gear
and the first gear are decoupled, and a state in
which the third gear and the first gear are cou-
pled and the second gear and the first gear are
decoupled; and
a clutch operation unit configured to couple an
operation shaft disposed in a hollow part of the
rotational shaft to the gear select clutch to op-
erate the gear select clutch by advancing and
retreating the operation shaft in an axial direc-
tion.

2. The transmission mechanism according to claim 1,
wherein recess portions are provided in mutually op-
posed surfaces of the second gear and the third gear,
respectively, and the gear select clutch is disposed
in a manner to enter an inside of each of the recess
portions of the second gear and the third gear.

3. The transmission mechanism according to claim 2,
wherein the gear select clutch includes:

a guide portion formed to project radially out-
ward from the outer periphery of the rotational
shaft;
a clutch sleeve disposed on an outer periphery
of the guide portion, and configured such that
rotation of the clutch sleeve relative to the guide
portion is restricted and the clutch sleeve moves
in the axial direction by being guided by the guide
portion; and
clutch-side dog teeth formed on both end faces
in the axial direction of the clutch sleeve,
wherein gear-side dog teeth, which are meshed
with the clutch-side dog teeth, are formed in the
respective recess portions of the second gear
and the third gear, and
the clutch operation unit is configured to mesh
the clutch-side dog teeth of the clutch sleeve
with the gear-side dog teeth of one of the second
gear and the third gear, by moving the clutch
sleeve in the axial direction toward one of the
second gear and the third gear.

4. The transmission mechanism according to claim 3,
wherein guide-side splines are formed on the outer
periphery of the guide portion, and
clutch-side splines to be meshed with the guide-side
splines are formed on an inner periphery of the clutch
sleeve, and the clutch-side dog teeth are formed on
both end portions in the axial direction of the clutch-
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side splines.

5. The transmission mechanism according to claim 3
or claim 4, wherein the clutch operation unit includes:

a sleeve coupling shaft perpendicularly pene-
trating the operation shaft disposed in the hollow
part of the rotational shaft, passing through a
shaft slide gap portion provided in the guide por-
tion, and being fixed to the clutch sleeve; and
a thrust movement mechanism configured to ad-
vance and retreat the operation shaft in the axial
direction,
wherein the clutch sleeve is advanced and re-
treated between the second gear and the third
gear by advancing and retreating, by an opera-
tion of the thrust movement, mechanism, the
sleeve coupling shaft in the shaft slide gap por-
tion in the axial direction via the operation shaft.

13 14 



EP 3 483 474 A1

9



EP 3 483 474 A1

10



EP 3 483 474 A1

11



EP 3 483 474 A1

12



EP 3 483 474 A1

13



EP 3 483 474 A1

14



EP 3 483 474 A1

15



EP 3 483 474 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 3 483 474 A1

17

5

10

15

20

25

30

35

40

45

50

55



EP 3 483 474 A1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP H79859 A [0004]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

